Differential gene expression in rats following subacute exposure to the anticonvulsant sodium valproate.
Sodium valproate (VPA) is clinically employed as an anticonvulsant and, to a lesser extent, as a mood stabilizer. While the incidence of toxicity associated with the clinical use of valproate is low, serious hepatotoxicity makes up a significant percentage of these rare adverse effects, with fatalities occurring mainly in children receiving polypharmacy. Previous studies have highlighted the different pharmacological effects of acute valproate exposure, a combination of which are likely to underpin its observed broad-spectrum anticonvulsant efficacy. However, limited studies have been undertaken to investigate the subacute effects of this compound and how genomic effects may underlie the observed hepatotoxic effects. Investigation into the mild hepatoxicity observed in rats exposed to high doses of VPA may provide important information on the human situation. Male Sprague-Dawley rats were dosed with 500 mg/kg/day sodium valproate: after necropsy, mRNA was subjected to suppression PCR subtractive hybridization, identifying 8 up-regulated and 14 down-regulated mRNA species. The down-regulation of several mRNA species coding for enzymes involved in cellular energetics (e.g., succinate dehydrogenase, aldolase B) was of particular interest, as mitochondrial dysfunction is a key feature of valproate hepatotoxicity. In vitro studies were then undertaken to examine the dose and time dependence of these changes and also their effect on the overall energy levels within the cell. We demonstrate that, both in vivo and in vitro, valproate exposure in rats results in a significant decrease in pathways involved in cellular energy homeostasis. These changes may provide insight into the rare human hepatoxicity associated with this compound.